Non-sex specific genes associated with the secondary mitotic period of primordial germ cell proliferation in the gonads of embryonic rainbow trout (Oncorhynchus mykiss).
The purposes of this study were to quantify the secondary proliferation of primordial germ cells (PGCs) in both sexes of rainbow trout, determine if a sex difference in the timing of PGC proliferation and eventual pre-meiotic number exists, and use microarray data collected during this period to identify genes that are associated with PGC mitosis. The experiments used vasa-green fluorescent protein (vasa-GFP) transgenic rainbow trout of known genetic sex that allowed for the identification and collection of PGCs in vivo. An increase was observed in the number of PGCs counted in the gonads of both female and male embryonic vasa-GFP rainbow trout, from 300 to 700° days (water temperature in °C × days post-fertilization). For both sexes, a statistically significant (P < 0.05) increase in the PGC number was first noted at either 350 or 400° days of development. By 700° days, a 20-50-fold increase in germ cell number was apparent. No sex-specific differences in the timing of PGC proliferation or number were notable in any of the families until 700° days. In conjunction, a custom microarray based on cDNA libraries from embryonic rainbow trout gonads was used to identify genes involved in PGC mitosis. Five genes were discovered: guanine nucleotide binding protein, integral membrane protein 2B, transmembrane protein 47, C-src tyrosine-protein kinase, and the decorin precursor protein. All the genes identified have not been previously associated with germ cell mitosis, but are known to be involved with the cell plasma membrane and/or cell signaling pathways.